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Summary

Eeveral pieces of objects recovered from the ocean floor near
Bimini were examined by X-ray and analyzed petrographically. The
objects consisted of calcite, bruette, a complex calcium aluminum hydrate,
quartz, hydrogernet, a little ettr~.ngite, aan-d some sort of calcium
alumino-ferrite. The objects are believed to be remnants of construction
materials that were being transported by ship and subsequently came to
reb (perhaps because of shipwreck) on the ocean "loor.

A cup of an article written for Nature by Mr. Wyman Harrison in
which the fIndings :f the examination mentioned above aro cited is in-
cluded as Appendix A.

)
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IDENTIFICATION OF SAMPLES OF

OBJECTS RECOVE~RED F1ROM OCEAN FLOOR

Introduction

1.. An inquiry was received from Mr. Wyman Harrison of the Virginia

Instibute of Marine Sciences regarding, samples of objects recovered. from

the ocean near Bimini.

Action Taken by UIAC

2. A reply was prepared by Katharine *ather. Some of her comments

were:

a. "If the Virginia Institute of Marine Science is an agency of
the Commonwealth, Mr. Harrison could consult !:-ward H. Newlon, Jr.,
Virginia Highway Research Coancil, Box 3817, Ur.versity Station,
Chiarlottesville, Virginia 22903, on possible cooperation in studying
M. Harrison's problematical objects.

b. "The 2' 'cement' objects sampled by Harrison were barrel
shaped, 50 cm in diameter by 70 cm long found on the sec floor in the

= Bahamas in 3 to 20 ft of water 'over a fairly wide area,' associated with
larger fragments of encrusted fluted marble columns. Putting the dimen-
sions in the English system the objects were 19.7 in. in diameter and 28
in. high; calculated as the volume of a cylinder and not allowing for the
bulge this is 4.9 cu ft.. If cne 9k-lb contemporary bag of portland ce-
ment is about 1 cu ft loose volume, one contemporary barrel (4 bags)
would be about 4 cu ft.

c. "Kress reported that the PCA by xrd and petrography found
brucite, calcite, ettringite, quartz, 'and possibly some hydrated
cement.'

d. "We received several pieces, the largest about 5 by 3-J/2 by
1-3/4 in., with an irregular encrusted outer surface, the crust being 1
to about 3 mm thick, irregular, cream color with a darker mottling, in-
cluding the attachments of some small plants, at least one foram, and
shiny fragments of shell (or microorganisms). The other fresh fracture
surfaces on the pieces are as described by Mielenz except that somu of
the pieces had broken along the random cracks filled by white deposits
which he mentions.

e. "The apparent outer crust on the larger piece we received
is too irregular to have fitted smoothly against the inside of a barrel
or keg of a type with which I am familiar. Maybe it is an 'old' open
fracture exposed to the seawater.



f. "We made a diffraction pattern to explore the suspicion

that arose in your mind when you saw the sample and that arose in my
mind when I read the MCA's findings on the composition--the suspicion
being that the problematical object consisted of hydrated natural ce-
ment. We found much the seine things as the PCA: calcite (CaC03),
brucite (Ing(OH)2), a complex calcium aluminate hydrate (either de-
hydrated calcium aluminate monosulfate, or heinicarbonate), quartz (SjO2 ),
hydrogarnet, a little ettringite, possibly some sort of calcium alunino-
ferrite, conceivably a bit of melilite, quite strong calcium silicate
hydrate humps.

g. "Natural cements that we have exam'ned have consisted of
poorly crystalline 0-dicalcium silicate, better crystalline calcite,
crystalline MaO in extremely small crystallites, a-nd--I suspect--some-
times a calcium aluminoferrite and possibly as Mielenz suggests an
aluminous melilite. MgO has amounted to 6 to 21 percent, usually show-
ing a characteristics level for a given source--for Rosendale it runs
around 20 percent. Brownmiller reported a monocalcium silicate in some
samples and we may have had it and not known. it. We never .verified CaO
in ground cements, but Brownmiller had it in clinkers. Natural cements
burned in shaft kilns contained everything from raw materials to tri-
calcium silicate.

h. "The hydration products of Rosendale Natural up to 90 days,
included a complex calcium aluminate hydrate and calcin hydroxide. How-
ever, if a natural cement hydrated in the sea, the complex calcium
eluminate hydrate would acquire sulfate from seawater and transform to
low sulfate calcium aluminate sulfate and to ettringite. Given time
enough, the MgO would hydrate to Mg(OH)2 and the Ca(OH)2 could go to
CaCO3 . Volume changes were apparently involved since we find the cracks
containing ettringite arid calcite.

i. "Mr. Harrison's questions to Paul Klieger:

(1) The material is hydrated natural cement.

(2) See Incl 3 p 14--the material could have been made in
England, United States, France, or Belgium.

(3) See Incl 1 p 18 and Incl 2 p 32--natural cement was
used for waterproof masonry in all sorts of applications.

(4) Parker's patent was obtained in 1796 (Incl 3) and his
cement was used in the Chirk aqueduct (Incl 1 p 18). The earliest pro-
duction date was probably 1796; Incl 3 p 6 suggests that use of natural
cement in general work was less- likely after 1850, but I believe it is
still produced.

(5) It is not a pozzolan.

(6) It could have hardened in seawater but it cannot be
guaranteed that it did.

(7) If 50 cm in diameter and 70 cm long (20 in. in dla.eter
and 28 in. long) could be established as the inside dimensions of a cask
of cement (see Incl 1 p 18 uhder Thames Tunnel), there would be a clear
significance to the dimensions.

2



j. "If I were Mr. Iarrison, I'd pursue the architecural
'history of the Bahwnas or of the places to-which vessels--which might

S have wrecked where he found the objects--would have been going. I'd
also want a chemical analysis of the hydrated natural cement."

3. The inclosures mentioned above are also included her2in.

Outcome

4. Mr. Harrison subsequently wrote a research report which was

published in Nature. A copy of this report is reproduced herein as

Appendix A. Katharine Mather's reply to his inquiry was quoted in the

Nature article.

I
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Extractions from "The Early History of' Cement in England," Proceedings,
3d International Symposium on the Chemistry of Cement, London, 1952,

F' published 1954:

Parker's cement, afterwards known as "Roman cemecnt" 2nd *used to
this day, was described in Parker's specification of 1796 as follows:

"11c principle and nature of the said Invention consists in reducing to powdcr

certain stones or argilCous productions, called noddles of clay, and using tt
powder with water, so is to fors a mortar or cement stronger 2nd ha2rder than

any mortar or cement now prepared by 2rtire63 means. I do not know of miy precise
Sencrical tern, for these noddlcs of clay; but I mean by thenm, certokin stonts of clay.
Or concretions of clay, containing veins of cAtearous flutter, having feuety
but aot alway~s, water in the centre, the cavity of which is covered with small

crystals of the above calareous rrutter, and the roddles agreeing very nearly in

colour u, ith the colour of the 6--d of clay in or near u hich they 3re found. 7hese
meddles, on being burnt with a heat stronger than that wd for burning lime.
generally assume 2 brown appearance, and trc a little softened, and when so burnt
and softened becomne warmn (but do not slack) by having water thrown upon them,.
&nd keing reduced to powder after burning, and being -.iixcd with watirr just suffi-
&int to make into a paste. become indurated in water in ;he space Of=ar hour, or
thereabouts. Any am~ilaccous stone, then. coresponing with this description.
whether known by the name Of Coddles Of clay, Or any other name, is the sort and-

kind only that I mean to appropriate to my own use i the fermenrarion of my

According to Redgravc" Parker made hi; cement as follows:
-In preparing and coinpoiin,- this cement, Parter broke the noddles of clay

into small fragments. These were thenr burnt in a kiln or furnace with a hear

tacitly suicicnt to vitrify them, then reduced to a powder by any mechanical or
other operation. and the powder so obtsincld was the b.4sis of the cem~enr.

"To compose the cement in the ntost adv-antageous manner Parkecr rook two
mea"Sures of water and five measures of the powder. tie then added tht powder to
the water, or vice versa stirring and beating them during the whole time of inter-
mixture. The cement Was thus made, 2nd would set or harder' in 10-20 minuresI
after the mixing, either n or out of wa-ter."

13
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EARLY STRUCTURES USING PORTLAND CE.MENT

Cbirk Aqt duct
6 ne of the cariiest constructions in which Pa:rker's cement was used

was the Chirk Aqueduct which carries the Ellesmere Canal across the
Ceriog River from Shropshire to Denbigh.2' The aqueduct is 710 ft long, ,
22 ft wide and has ten arches of 40 ft span.20 It was commenced in 1796 and
completed in 1S01.2p

Instead of using the normal construction of puddled earth, Telford,
who was the engineer, decided to construct it with an iron bed which
would form a continual tie preventing the side walls from collapsing through
lateral pressure of the water. According to Telford's own description, it
was "construoted with longitudinal walls instead of being filled with
earth, and across thcsg thc canal bottom was formed by cast-iron plates
at each side infixed in square stone masonry." The sides of the canal were
made waterproof by ashlar masonry backed with hard burnt bricks laid
in Parker's cement.2'

Thanie: Tlawel

."Then it (Portland cement) particularly arrcstcd the notice of Sir IsaniLard
SBtunel thecrinncnt cnginecr, and constructor of the Thames Tunncl, who tested it
with 'Roman Cement', until he was thoroughly convinccd of the great sumrioriry ti

W ( of the ,ORTLA., by finding it three tinies stronger than any other canient then
known to the public. Akhovgh. at that time, it cost frotr. 20S. to 22s. per cask,
besides tI:c carriage to Lon-don, yet Sir Is mibnuard Brunei determined (notwithstanding
his ability to procure Roman' at 12s. ptr cask, deliered on the spot) to dopl
PORTLASU chiefly for his purpascs, as its mcrits rcquired no othcr rccomimcndation
than an impartial irial. A

-
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Extractions from "The Chemistry of Portland Cement," 2d ed., Reinhold,
New York, 1955.

9

L. J. Vicat. The fragmentary chemical knowledge that had been ob-
tained up to 1818 was coordinated by the eminent French engineer, Vicat",
who emphasized what had been implied but not practiced by Smeaton,
that, in the absence of the clay or shale occurring naturally in the roc.k, the
same effect may be brought about by the artificial admixture of argillaceous
rock with the limestone. Such a procedure had the further advantage that ]
the proportions may be brought to any desired ratio, and hence the prop-
erties of the product can be kept under a more uniform at.d definite con-
trol. Whien the lime content was relatively high, the product after calcina-
tion slaked like ordinary quicklime; but if sufficient argillaceous material I
was present, it was hydraulic and so was called hydraulic lime.Whcn a
considerable amount of magnesia, alumina or ferric oxide was present,
the product did not slake but possessed a higher hydraulic value. This I
was called natural cement. Concerning this material he wrote:

In the present state of our knowledge regarding the different varieties of
lime, it is impossible to say whether there exist certain determinate propor-
tions of silica and magnesia, etc., which by their intimate association with
the same quantity of caleaieous matter are capable of producing limes of
equal energy. But one thing is certain, and this is important to remember,
that no perfectly hydraulic mortar exists without silica, and all lime which
can be so denominated is found by chemical analysis to contain a certain
quantity of clay, made up of silica and alumina in proportions similar to those
which constitute the ordina;'y clays'

In recognition of the value of clays in the raw mixture, Vicat proceeded
to prepare hydraulic limes in two ways. The best of'these, he states, was to
mix clay in certain proportions with rich lime and-calcine the mixture. This
he called artificial limc twice kilned. A cheaper method, and one giving a
somewhat poorer produet, was to mix the clay with a crushed limestone or
chalk. But as the mixing and pulverizing were less perfect than in the for-
mer case, the product was less uniform. And he adds with surpising mod-
ernism:

We see that, by beh , able to regulate the proportions, we can give to the
facetious lime whatev.er degree of energy we please, and cause it at pleasure
t6 equal -or surpass the natural limes.

10
James Frost. An early manufacturer to apply these principles was James

Frost', who in IS11 used two parts by weight of chalk to one of clay. The
product he called Frost's Cement. But by 1S22 he had discarded this pro-
cedure and in a new patent specified the use of "limestones or marls, or
magnesian limestones or marls, as are entirely or nearly free from any
mixture of alumina or argillaceous earth, and contain from 9 to 40 per cent
of siliceous earth or silica, or combinations of silica and oxides of iron, the
silica being in excess and in a finely divided state." The product obtained
from the calcination of this material he called British Cement.

.I 04C Incl 2)



12 Tli Devclopncit of the Ccncnt Indistry

Robert Lesley' credits. the origin and developmnent of the cement in-
dustry in the Lnited States to the sudden large demnand for a good hydraulic
cement created by the buildig of our cahals. The first of those was the great
Erie Canal, conmenced in 1817 Tihe locks, bridges, and aqueducts in-
volved conistruction which requiredi water-resisting mortar. The first
discovery of cement rock in this country was made by Canvas White near
Fayetteville in New York State. White took out a patent for the manufac-
ture of natural cement from that rock in 1818, which was later sold by
him to the State of 'New York for $10,000, and this sale resulted in the
removal of all manufactin ing restrictions. The discovery of cement rock
in other districts followed soon, and the natural cement industby became
firmly established.

Incl 2
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Extractions from "The Chemistry of Cement and Concrete," St. Martin's
SPress, New York, 1956:

6
The di3covery that a hydraulic

cement could be made by calcining nodules of argillaceous linestone,
known as septaria, found in certain Tertiary strata, was made in 179.'
About 1800 the product thus obtained was given. the inappropriate and

misleading name of Roman cement, from its hydraulic properties, although
it in no way eesembles the Roman mortar. Ieing a quick-setting cement,
it was found useful in work in contact with water and steadily grew in
favour.5 Its heyday for civil engineering work lasted until about 1850

after which it was gradually driven out by Portland cement. Abuut the
same time as Roman cement was introduced a similar natural cement was
prepared in France from similar concretions found near Boulogne, and
deposits of "cement rock," capable of yielding a hydraulic cement on
calcination, were found at Rosendale, and at Louisville, in the United
States. It was not long before the American natural cement industry
attained great importance.

'Patent by James Parker, of Northfleot, No. 2170 (1796).
SSee A. P. Thurston, Engineering, 147, 757 (1939), for history of Roman

cement.

" , 14

The temperature reached in the calcining of limes is normally below
that at which any sintering of the materials occurs, but in the burning
of hydraulic limes, if the temperature is too high, a portion of the product
may sinter. Such sintered lumps are sometimes separated aind form,
after grinding, the French "grappier" cement, a product closely akin
to the natural cements.. The French Cinent Prompts" and "Ciments
Romain" are quick-setting materials produced from certain limestones.
but again, in properties, they should probably be classed as natural cements.

Natural Cements. Natural cements are materials formed by cal-
cining a naturally occurring mixture of calicareous and argillaceous sub-
stances At a temperature below that at which sintering takes place. The
British " Roman" cement which preceded Portland cement, but .which
is still manufactured on a small scale, and the former American Rock
cements, belong to this class.' The Belgian "natural Portland cements"
were also similar, but burnt at a somewhat higher temperature. These
materials represent a group intermediate between the hydraulic limes and
Portland cement. Since the composition is governed by that of the natur-
ally occurring raw material, it is more variable than that of artificial
mixtures. The importance of this class of cements has now much dimin-
ished ond in many countries their manufacture has ceased or continues
only on a very small scale.

-f mcl 3-{ )
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APPENDIX A

ATIANIIS UNDISCOVERED- -BIMINI, BAH MAS "

)

Research report by Mr. W. Harrison in "Nature," Vol 250,
No. 5292, Macmillan Journals Ltd, Washington, 1971
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Atlnts Uildiscovered -- Bii~i ahamnas
1. HA RRISON) I n1i1111me1-al Resarch Associates Inc., 145's Ashley Drive, Virginia Iteacts, Virginia 23454

Tcgeological setting of thc blbcks is irnpirtant. The
Underwater remains of an originally three sinall islands off Paradise Point arc composed of ai
coherent formation of coquina linmestone cemented wind-blown sand (colianite) above a ceiricnted

Thelb-ds of ccmcntad shell-acesrougrlycIsmandloarlnw sands.have been misinterpreted as an "enigma- Tebd fcmne shell-hash, wiha nt ae rouhl a m arn beosoatnds
tic" stonework emplaced by prehistoric c~itend to at lcast 2 mn below MLW, so that the sequence of
men. Marble and cement cyiindcrs are blocks of coquina limestone overlying marine sand limestones

foun neaby.Peope wh reuirethe to thc nortl-east, of the islands is not surprising.
cylidersto e "plla framens" o anThe blocks arc believed to have originated as follows. A

Olme or tlateanculure iglt co- scll-hash gravc] was deposited in shallow wate as relative
01=6or Alanean ultue mght on- sea level fell during the mos' rccnt emnergence r,, ric Bahama
sidb a oremunane xplnaton.Banks, and later brought into the fresh water environment.
sid a m re m ndan expanaton.the materials were cemented and joints formed in the material,

an, is usually the case with limestones'. Aftcr two sets of
piactically right angle joints had doveloped, submergence of

IN 1969, J1. M. 'Valentine described' what he called an the area broughit the jointed coquina limestone first into the
"archaeological enigma" consisting of "pavecent-like stones breaking zone of wam as and then the offshore zones. WVave

at 15 feet off North Bimini". Since then, newspaper reports, action probably caused much of the initial separation into
at least one magazine article" and twe 'cooks 3 have suggested, blocks. but when thre fori,.don was farther offshore thc
first, that there is a seawall or roadbed submerged at about destructve activity of marine life would have become dominant.
7A m, off the north-west coast of North Bimini (Fig. 1) and. The overall result is a field of bWocks that at first sight
second, that sections of pillars which seem "to have been appear to have been fitted together, and this has led to state-
carved from natural stone" lie at shallow depths off Entrance
Point. Last Oictobe.r an advertisement for onc of the books, "RI *Oct
Atlanil, by R. Ferro and N1. Grumley, appeared in the

New ork7-itesconidttlyrepotin tht alhouh utim
__ ately it may turn out that Atlauitis is no more than a 1
) cgqndary pot of gold . . . Ferro and Grumley discovered \~

unmistakable traces of an ancient civilization-exactly where
and when Edgar Cayce prophesied the re-emergence ofAtlantis. )

Thes occurrenes have now been carefully investigated,
using SCUBA gear, underwater cameras and hand tools. .
most of the underwater work was done by Dr R. 3. Byrne LCI

and Mr M. P. Lynch, who also helped in the interpretation of

said to have been the original discovrr". - ~
The most obvious "pavement-like stones" of blc;ks form -./

single or double lines roughly parallel to the present shoreline%
MFg. 2A). The blocks hore arc between 60 and 90 cm thick,(/
somewhat pillow-shaped in cross section, their originally .£III
right-angled corners having been trimmed back, chiefly by

j boring molluscs and sea urchins. All of the'blocks are of f
coarse-grained limestone lying on a stratum of dentser lime-
stone of finer grain. Shifting sands cover this underlying forma-/
tion in most places, giving the imipression that the blocks haveI
been placed there. Erosion at the interface of the two rock /
types has caused many of the largest blocks to fracture, either/
under their own weight or when storm swells have caused -cuo;~
hecaving and fracturing. o tutrsscha h rcue

Although casual inspectionorsrcueschatefatrd
block of Fig. 28 might suggest smaU slabs that have been cut
and fitted, closer examination of the opposing faces of the All.
lifted and the unmoved pieces indicates an ex~act corrspondence
of b-.ddinC planes and surface morphology, so that all pieces
are ftom the same original block. Similarly, the margins orIfadjaiccnt large blocks correspond to one another, indicatingSOT
that all blocks have dc~eboocd by fracturing or an originally
coherent formation. At no place are blocks found to rest) on a similar set beneath. Samples of several bloc!:s indicate
tha! all are composed of shell-hash cemented by a blocky
Calcite, a type that originates, only in the fresh wai'cr vadose Fig. I Map of the Blimini Islands, sho%%ing location.; of#Tf ~or phrcatic znes. Thc rock wis thus almost certainly litl'ificd n.7tcn',srcrdt ntx. ahmii otusaci
during the l ower relative sea level of the Pklccne. 1l~fathomns.
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t A Tabl 1 Eight Measucemenuts of the Cicutifcnc of a 63
-_. iCyinder. by 10 cm In,cvIs

oncrcmental Lircumferenct.
distance (cm) (cm)

'= 0.0 e OO135 (end)uno.. st10.0 152
ADU .... emut o. 10.0 160

"- B 10.0 165

CAST 10.0 163i.. j. t, ~o 0.0 157/
LITI '10!.0 147

CAL, ,7// I, O 85 142 (end)

UEST Thin section examination of one of the marble , c ,
indicates that it consists of calcite (930) and quart, tL I together with muscovite, pyrite and sphene. It is th, ::t-

SAMPLES morphoscd equivalent of a calcite-rich limestone con:.:::..:-.
' A " PLAN VIEWS a small amount of clay. The marble is not nalt;% to tl'

Bahamas, so that it would have had to be trant,pJ

L............ "at least a few hundred miles to 1imini. GebrLia is pro.'..-
.. .not the sot,-ce and there is only a small chance that it c.-lJ
Y_ have come rom Vermont (unpublished communication frocm

J. B. Lyons). A possible clue to its origin is the p3iite cont:t.

NORTH The cement cylinders are also composed of ;natci.d %.h.h
is not indigenous to the Bahamas (unpublished comnuni;ti1ta

Ft-. 2 Dimensions and arrangemcnts of blocks (A) and from R. Perkins). On balance, the material seems to IV a
fragments of a single fractured block (B). hydrated natural cnment.

Mr P. Klieger of the Portland Cement Association. Skokic.
mcnts' such as, (some) "human agency must have been Illinois, has supported this opinion on the basis of X-ray and
involved". The blocky remains of tile limestone outcrop are, petrographic analysis, as has Dr R. C. Miclenz (Mamtcr 5.irild1-
however, no more enigmatic than other subacrial or subaqueous ors, Cleveland, Ohio) on the basis of petrographic .tn.:l%%ii.
outcrops of jointed limestone found in various stages of Dr R. Nurse of the Building Rescarch Station (Ingl.and h.s
fracture and decay in the north-western Bahamas. examined a thin section and concludes that it is a high tCerr-

The cylinders (Fig. 1), previously called "pillars", raise ture product and not an oxychloiide cement and Ih.tt "it
different considerations. They were found (Fig. 3) in grooves resembles the grappier' made trom the ovcrburnt irn-d.,.t of
in the limestone country rock running roughly perpendicular lime kilns".
to the present shoreline. Stch grooves are conmon at Mrs Bryant Mather, US Army Corps of Engincer- (unpub-
Bimini s and other Ba.-mian islands. Two of tile cylinders lished communication), says that the material cotnist. of
are composed of marble and have flute-like marks parallel "calcite, brucite, a complex calcium aluminium h.drate,
to the long axis. The wavelength of the crests is about 15 cm quartz, hydrogarnct, a little ettringite and sonic sort of C..I:um
and their height about 1.5 cm. The remaining cylinders aluminofcrrite", sooeesting tL., the material is a .d|.tated
consist of what is most probably an early natural cement. All natural cement manufactured after about ISOO. The m it.,ial
of the cylinders are encrusted with a layer of whitish CaCO3, also contains widely separated particles of partially c.!rltoniied
a few mm thick. Although several ot them have been attacked coal, supporting the belief that it is a simplF n.ttur.tl ccuncnt
by boring molluscs and sea urchins, destruction has been from lime kilns in the United States. Englarnd. 3r~nce r
hindered by periods of burial by sa:4. Belgium. Long-term action of seawater on the ,wt n.ttcrial

SHORE (Approximate)

G1tOOVt GROOVt

3.3 0 ,4

FOT MOLE .

70,1$0 O.1 ~ 100.4. . '0

0,360 CT to. so o.4 6.
70, 440 40

I0L To. 1 4 0 a 70. 4, 4, 10.50

WAR. O. 4C1J,
/0 t, 0

-8t. m '10 70. M 0 ,is.? -S-o 1 7 i I 0

11. .3 Dt~vriL itinn of nmarble and cement cylindcrs off Entanc Point (Apmd 17. 1970). Cylind,.s doet ill hoie ',cre alout 12 m front
the shoreline. (,:irst dimcnion isc lindcr Icnclht in cm; (he second is 1he diamnetcr.)
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wo~i~d account ror sulpl.'te, chloride, and perhaps part or the when, e~ier by !,hipwreck or design, they c.1mc to rest on thc
magnesium, but an inip-,rtant prop-,rtion or the .nampncsiui scafloor offl JMtraince Point.
is an original constituent or t!,e cement.

The most striking asp.-ct or thc cylinders is the constancy in Rtecived Oc:tob-er 22, 1070.%
sixc and shape of thc wholc ones. They are all barrcl-shaped, Va.riie J. M., Maeu Neivs, 36 (1969).
about 70 cm long and 5f9 ci in diarnctcr (Table 1). It scenis 2 Ninix, R. F., nd ltebiko,, D)., uligosy (Dxeinober 1969).
most likely that the objects wecre fornied by cemrent hardening I- rrj, It.. and G'uinley, M., Alantis (Doubledaiy, New York,
in barrels or casks. The wooden containers would have by 1970); S-litz, C., The %fjy5teryof.,ilanftis(Grosset and Dunilap,

now Keen broken up aiid lost. The most lik-ly explanation NeV York, 1969). J . o.Lo.Plcnooit

of thc niarble and ccrncnt cylinders is thercfore that they are cc1,N .and Rli.rloists, . J'e. K.b. S. Econ57. Kaaotooit
construction materials that %verc t-cing transported by ship 'Newell, N. D. and linbric, J., 7rans. NY Jead. 'Ci. 2. 3 (1955).
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